1.. Introduction {#S0001}
================

Prescribed medications are essential for the treatment of anxiety, insomnia, depression, and physical pain which are symptoms attributable to psychiatric or somatic diseases (Wigman et al., [2013](#CIT0066)). However, the high prevalence of unpleasant symptoms, such as those mentioned above, and the high availability of prescription drugs in the general population, explain why certain medications are taken outside of the well-defined medical setting. Several studies have shown that the non-medical use of prescription drugs (NMUPD) has become the second most common form of 'illicit' substance use (SU), after cannabis use (Baggio, Studer, Mohler-Kuo, Daeppen, & Gmel, [2014](#CIT0003); Ford & Arrastia, [2008](#CIT0024)). NMUPD is defined as the use of a prescription drug either without a physician's prescription, for a longer duration than prescribed, for reasons other than those for which it was intended, or in higher doses than prescribed (Barrett, Meisner, & Stewart, [2008](#CIT0004)).

The known health risks of NMUPD are due mainly to the effects of acute intoxication or to long-term effects such as the development of an addiction or the worsening of an undiagnosed and untreated medical condition (Ali et al., [2015](#CIT0001); Baggio et al., [2014](#CIT0003)). These potential harms put prescribing physicians and the regulatory authorities under a lot of pressure to control and possibly limit the amount of prescriptions.

There is consistent evidence that NMUPD is a means of self-medication to dampen the physical and psychological pain arising from stressful life events (Brands, Paglia-Boak, Sproule, Leslie, & Adlaf, [2010](#CIT0009); Johnston, [2009](#CIT0032); Pinch, Heck, & Vinal, [1986](#CIT0049); Zellner, Watt, Solms, & Panksepp, [2011](#CIT0070)). Whereas consistent similarities in the perception of physical and psychological pain as well as the ability of pain medication to diminish not only physical but also psychological suffering to some extent have been demonstrated (Eisenberger, [2012](#CIT0019)), studies of NMUPD commonly focus on medications that have psychotropic properties.

Various classes of medication are used according to specific psychosocial factors, such as ethnicity, gender, educational and social status, as well as to the specific expectations individuals have about these substances (Boyd, McCabe, Cranford, & Young, [2006](#CIT0008); Conn & Marks, [2014](#CIT0014); Kelly et al., [2013](#CIT0033); Rigg & Ibanez, [2010](#CIT0054)). For instance, opioid pain medication was used by adolescents to 'relieve pain', rather than to 'get high' (McCabe, West, & Boyd, [2013](#CIT0038)). These different preferences have also been shown to evolve distinctly for each medication over time, further reinforcing the idea that they are chosen with specific regard to a perceived individual problem and the precise effects that the substance can have on it (McCabe, Kloska, Veliz, Jager, & Schulenberg, [2016](#CIT0037)). In addition, it is well established that NMUPD by young people often shows concomitant use of alcohol or illicit substances (Boyd, Esteban McCabe, & Teter, [2006](#CIT0007); Ford, [2009](#CIT0023); Kelly, Wells, Pawson, LeClair, & Parsons, [2014](#CIT0034)).

As specific substance classes of prescription medication can be taken either solely or concomitantly with other classes of prescription medication or with illicit substances, methodological difficulties arise when investigating the relationships between psychosocial factors and NMUPD or SU. Also, although NMUPD is an umbrella term for many distinct classes of drugs with different pharmacological properties, many studies focus on single substance classes, such as stimulants or opioids (Herman-Stahl, Krebs, Kroutil, & Heller, [2006](#CIT0028); Joffe, [2014](#CIT0031); McCabe et al., [2013](#CIT0038); Sung, Richter, Vaughan, Johnson, & Thom, [2005](#CIT0061)). Further, specific NMUPD depends also on personality traits: whereas sociability was inversely related to NMPDU of sleeping pills and tranquilizers, it was shown that sensation seeking was solely related to use of psychostimulants (N'Goran et al., [2015](#CIT0043)). These findings suggest that a narrow scope of investigation focusing on the distinct classes of NMUPD better takes into account the specific effects and availabilities of the substances on the one hand, and the needs and previous experience of their users on the other.

Existing literature has revealed that major stressful life events are associated with NMUPD. A history of witnessing violence, experiencing a natural disaster, or a lifetime history of Post-Traumatic Stress Disorder (PTSD) were associated with an increased likelihood of NMUPD (Lowe, Sampson, Young, & Galea, [2017](#CIT0036); McCauley et al., [2010](#CIT0040); Quinn et al., [2016](#CIT0050)), particularly with the increased non-medical use (NMU) of opiates (Smith, Smith, Cercone, McKee, & Homish, [2016](#CIT0059)).

Therefore, main stressors investigated in the present study were reports of physical violence or of other discrete and possibly traumatic situations, such as accidents or severe illness. A special focus was whether a history of physical or sexual assault gave a different outcome with regard to NMUPD if assaults took place within or outside the family setting. We hypothesized that individuals with a history of physical or sexual assault show higher rates of NMUPD than those without such histories, with rates even higher when the assault was perpetrated by acquaintances in comparison to strangers. The rationale to explain this hypothesis lies in the fact that the destructive effects of interpersonal violence is even more pronounced if the maltreatment is perpetrated by persons who are expected to act in a respectful and loving manner, such as parents, family members, or care-givers (Bureau, Jodi, & Lyons-Ruth, [2010](#CIT0010); Charuvastra & Cloitre, [2008](#CIT0013); Pedersen, [2004](#CIT0046)).

Many highly traumatic events occur typically at single occasions with a clearly defined beginning and ending. However, stress may not only stem from distinct traumatic events but also from chronic daily-life hassles within the social-environmental setting in which an adolescent is growing up. These repetitive minor events may be even more predictive of stress-related impairments than single major life events (Chamberlain & Zika, [1990](#CIT0012); McIntyre, Korn, & Matsuo, [2008](#CIT0041)). Such hassles may occur in different contexts, whereby family and peer surroundings are two of the most important ones for adolescents (Booth & Anthony, [2015](#CIT0006)). As to the influence of family factors, it has been shown that adolescents were less likely to engage in NMUPD when they had strong, positive bonds with their family or school environments (Ford, [2009](#CIT0023)). It was also shown that adolescents with a respectful attitude towards their parents were at decreased risk to practice NMUPD, whereas SU by parents was identified as a risk factor for NMUPD by their children (Tucker et al., [2015](#CIT0063)). With regard to peer influence, factors such as peers offering substances and peer approval of SU were also shown to be associated with increased NMUPD (Tucker et al., [2015](#CIT0063)). Other factors, such as perceptions of peers' SU (D'Amico & McCarthy, [2006](#CIT0016)) or peers' attitudes to SU, have also been established to influence NMUPD in adolescents (Ford, [2008b](#CIT0022); Peralta & Steele, [2010](#CIT0047)).

Thus, in addition to the potentially traumatic, discrete events, the present study also looks at rather chronic and more subtle sources of stress within the social environment, namely severe problems with peers or family, an unsatisfactory relationship with parents, a history of a severe mental health disorder in a parent, and a lack of parental support or monitoring.

In sum, the stressors investigated can be conceptualized in the following way. On the one side, highly stressful, discrete, and potentially traumatic events were assessed. In the cases of physical and sexual aggression, a distinction of whether the aggression was perpetrated by a family member or by a stranger was made. On the other side, long-lasting social-environmental stressors which are not necessarily of traumatic nature were investigated. These stressors are known to be relevant risk factors for developing substance use disorders or NMUPD (Sinha, [2008](#CIT0058)). In addition to investigating NMPDU as an umbrella behaviour, it is also investigated whether potentially traumatic events and long-lasting environmental stressors are differentially associated with distinct drug classes.

The present study includes only young men. The literature concerning gender effects on NMUPD is sparse and inconsistent. Women appear to be at a higher risk to practice NMUPD, and there is evidence that social stress contributes to increased NMUPD in women (Ford, Reckdenwald, & Marquardt, [2014](#CIT0025)). Also, there are gender differences concerning motivation. Young women tend to use prescribed medications for reasons other than initially prescribed, whereas young men tend to 'illicitly' access and to use medication which was not prescribed for them (Peralta, Stewart, Steele, & Wagner, [2016](#CIT0048); Simoni-Wastila, Ritter, & Strickler, [2004](#CIT0056)). Male gender, but more particularly masculine attitudes, such as risk taking or the lack of acknowledgement of the own psychic suffering ('toughness') have been shown to be associated with NMUPD (Ford, [2008a](#CIT0021); Peralta et al., [2016](#CIT0048)), making young men a particular target for studies on NMUPD. However, despite this 'masculinity risk factor' for developing NMUPD there are no studies that focus on stress effects in male populations with regard to NMUPD. Thus, this study aimed to investigate the effects of specific forms of stress during adolescence on NMUPD in young men.

2.. Methods {#S0002}
===========

2.1.. Study design {#S0002-S2001}
------------------

Data were drawn from the Swiss Cohort Study on Substance Use Risk Factors (C-SURF), focussing on risk and protective factors of SU and other behaviours of young Swiss men over time. The study protocol was approved by the Human Research Ethics Committee of the Canton Vaud (protocol number 15/07).

Participants were enrolled at three of Switzerland's six recruitment centres that conscript men for military service; these cover 21 of the country's 26 cantons. Attending military recruitment is mandatory for all Swiss men at around the age of 19. Enrolling participants at these locations thus provided C-SURF with a representative sample of young Swiss men. The centres were involved solely to enrol participants; however, the study was conducted independently of the military (questionnaires were sent to the home addresses) and regardless of the fact whether participants provided military or civilian service or obtained an exemption. The present study used C-SURF data collected from the initial baseline assessment of those enrolled (socio-demographic characteristics and social-environmental stressors) and from the follow-up evaluation (assessment of traumatic experiences and NMUPD), which took place about 15 months later.

2.2.. Participants {#S0002-S2002}
------------------

An initial group of 7556 conscripts gave their written consent to participate. Of these, 5987 (79.2% of the initial group) participated in the baseline assessment, and 5479 (91.5%) completed the follow-up assessment 15 months later. One hundred and seventy-one participants were excluded from the analysis due to missing data. The final sample consisted of 5308 participants. More information on the enrolment procedure, non-consent, and non-response bias was provided in previous studies by our group (Gmel et al., [2015](#CIT0026); Studer et al., [2013](#CIT0060)).

2.3.. Outcome variables {#S0002-S2003}
-----------------------

### 2.3.1.. NMUPD {#S0002-S2003-S3001}

All participants were asked at follow-up whether they had taken prescription drugs for NMU during the past 12 months ('used' coded 1; 'not used' coded 0). Substances were: (1) sleeping pills, (2) tranquilizers, (3) opioid-based analgesics, (4) stimulants, or (5) antidepressants. For each substance group, several examples of specific pharmacological agents and their commonly commercialized product names were listed. Additionally, an any NMUPD group (use of at least one of the aforementioned prescription drugs) was constructed.

2.4.. Independent variables (IV) {#S0002-S2004}
--------------------------------

### 2.4.1.. Assessment of rather discrete, potentially traumatic events {#S0002-S2004-S3001}

Exposure to stressful potentially traumatic incidents (such as traffic accidents, earthquakes, severe illness, or injury) was assessed at the 15-month follow-up using 12 stressful events of the Post-traumatic Diagnostic Scale (PDS-enhanced; see Foa, Cashman, Jaycox, & Perry, [1997](#CIT0020)). This list was complemented with six events drawn from the Trauma History Questionnaire (THQ; see Hooper, Stockton, Krupnick, & Green, [2011](#CIT0030)) and two from the Life Event Checklist (Gray, Litz, Hsu, & Lombardo, [2004](#CIT0027)). Questionnaires are available on [www.c-surf.ch](http://www.c-surf.ch) (C-SURF, [2017](#CIT0015)). Participants were asked to indicate every event they had experienced during their life and in the last 12 months. Only events that had occurred more than 12 months prior to the follow-up assessment were included in the present analysis, thus ensuring that traumatic events preceded NMUPD. Four items from this list asking about physical or sexual assault perpetrated either by family members (or close acquaintances) or by strangers (unknown persons) were used as individual variables. The other 16 items were used to determine whether participants suffered none, one or two, or three or more potentially traumatic events in their life.

### 2.4.2.. Assessment of chronic, social-environmental stressors {#S0002-S2004-S3002}

As for potentially traumatic events, assessment of six social-environmental stressors focused on experiences that had occurred more than 12 months prior to measurement of NMUPD at follow-up: (1) Recent, past 12-month prevalence of serious problems with family members assessed at baseline (which means about 15 months prior to follow-up) was scored as no problems with family, one or two problems, and three or more problems; (2) Serious problems with friends were measured in the same way. Long-lasting social-environmental stressors were measured as follows (social-environmental stressors 3 to 6): (3) Perceived quality of participants' relationships with their parents, before reaching the age of 18, were measured on a five-point Likert scale (1 = very satisfactory; 5 = very unsatisfactory relationship). The means of these responses were dichotomized at a cut-off of 3 (≥ 3 was coded as 1) thereby separating the responses into one group with satisfactory relationships (coded 0) and another with unsatisfactory relationships (coded 1). The perceived quality of parenting during childhood and youth was assessed by means of four questions. Two of these were related to whether there was a presence or absence of parental monitoring (*My parents knew where I spent my evenings, My parents knew with whom I spent my evenings*) and two assessed whether participants believed that they had been raised in an emotionally supportive family environment (*I received warmth and affection from my parents, My parents supported me*). Responses were given on a five-point Likert scale (1 = almost always; 5 = almost never). The means for each variable were dichotomized at a cut-off of 3 (≥ 3 was coded as 1) and recorded as a lack (coded 1) or presence (coded 0) of either parental monitoring (factor 4) or emotional support (factor 5). Questions for measures 1--5 stem from the European School Survey Project on Alcohol and Drugs (Hibell et al., [2012](#CIT0029)). Finally (factor 6), family history of a mental health disorder in a parent (including SU disorder) was assessed using the Addiction Severity Index (McLellan, Luborsky, Woody, & O'Brien, [1980](#CIT0042)). A parental mental illness was assigned (coded 1) when either the participant's mother or father suffered from at least one mental health disorder.

2.5.. Confounding socio-demographic variables {#S0002-S2005}
---------------------------------------------

Age, perceived family income, and the participant's highest level of educational attainment (number of years of training at school or university) were used to adjust for socio-demographic differences.

2.6.. Statistical analysis {#S0002-S2006}
--------------------------

Data were analysed using version 23.0 of the SPSS. Unadjusted contingency tables and chi-square tests were used for bivariate associations. To avoid odds ratios as biased proxies of relative risk (RR) estimates, we used log-binomial regressions instead of logistic regressions for multiple adjusted models yielding RR (Taeger, Sun, & Straif, [1998](#CIT0062); Williamson, Eliasziw, & Fick, [2013](#CIT0067)). Separate models were estimated for each group of NMUPD and for any use of NMPDU. To identify the most important predictors of NMUPD and to get parsimonious models due to some overlap between IV, a backward elimination approach (*p*~out~ ≥ .05) was used, starting with all IV and forcing confounding socio-demographics into the model. Before conducting regression models, multicollinearity was checked using the variance inflation factor (VIF) for each explanatory variable. No problem of multicollinearity was detected, as the highest VIF value (all VIFs \< 1.30) was well below the thresholds (≥ 5 or ≥ 10) generally considered as evidence of multicollinearity (see O'brien, [2007](#CIT0045)).

3.. Results {#S0003}
===========

3.1.. Sample description and bivariate associations in unadjusted model {#S0003-S2001}
-----------------------------------------------------------------------

The mean age of participants at follow-up was 21.3 years (standard deviation, 1.3 years). Prevalence of sexual assault by a family member and by a stranger was 1.2 and 1.0%, respectively ([Table 1](#T0001)). Opioid analgesics had been used by as many as 6.1% of all participants, making them the most used NMUPD, and 9.4% of all participants used at least one NMUPD. Generally, about 70% of users at follow-up have initiated NMUPD between baseline and follow-up assessment (see [Table 1](#T0001)). For example, of the 152 users of sleeping pills at follow-up (2.9% of the total sample), 107 (70.4% of all users at FU1) have initiated the use between baseline and follow-up assessment. The degree of overlap between the different NMUPD groups was moderate: out of the 500 participants reporting using at least one NMUPD, 357 (71.4%) reported using only one NMPD, as opposed to 143 (28.6%) participants using two or more NMUPD. Most of the bivariate associations were significant (56 out of 66), showing that all stressors were positively associated with at least one NMUPD class ([Table 2](#T0002)).10.1080/20008198.2018.1468706-T0001Table 1.Descriptive statistics of sample. *N* (total = 5308)%Education  9 years3947.412 years246146.413 years or more245346.2Family income  below average74414.1average220241.4above average236244.5Physical assault by a family member (ref. no)2174.1Sexual assault by a family member (ref. no)641.2Physical assault by a stranger (ref. no)5189.8Sexual assault by a stranger (ref. no)511.0Number of potentially traumatic events (ref. none)  one or two168331.7three or more68312.9Problems with family within past year (ref. no)  once or twice87716.5three times or more3486.5Problems with friends within past year (ref. no)  once or twice106520.1three times or more2314.4Unsatisfactory relationship with parents (ref. satisfied)72313.6Lack of parental support (ref. adequate support)4728.9Lack of parental monitoring (ref. adequate monitoring)97018.3Parents having mental health problems (ref. no)58911.1Sleeping pill use at FU1 (initiated at FU1)152 (107)2.9 (70.4)Tranquilizer use at FU1 (initiated at FU1)133 (97)2.5 (72.9)Opiate based analgesics use at FU1 (initiated at FU1)323 (230)6.1 (71.2)Psychostimulant use at FU1 (initiated at FU1)89 (57)1.7 (64.0)Antidepressant use at FU1 (initiated at FU1)65 (51)1.2 (78.5)Any NMUPD500 (318)9.4 (63.6)[^1]

3.2.. Log-binomial regression: associations between various stressors and distinct groups of NMUPD classes {#S0003-S2002}
----------------------------------------------------------------------------------------------------------

Multiple, log-binomial regressions ([Table 3](#T0003)) revealed that among the potentially traumatic events only the cumulative number of events was consistently significantly associated with all the NMUPD outcomes. Physical assault within the family setting was not associated with any of the outcomes (RR between 1.47 and 3.76). Other stressors showed distinct associations with drug classes. Sexual assault by a family member was only significantly associated with the NMU of sleeping pills (RR = 2.91, *p* \< .01). Physical assault by a stranger was significantly associated with the NMU of psychostimulants (RR = 2.01, *p* \< .001) and opioid analgesics (RR = 1.46, *p* \< .01), whereas sexual assault by a stranger was significantly associated with the NMU of tranquilizers (RR = 3.01, *p* \< .01) and antidepressants (RR = 4.64, *p* \< .001).10.1080/20008198.2018.1468706-T0002Table 2.Covariate statistics of all evaluated variables towards all NMUPD outcomes. Sleeping pill use at FUTranquilizer use at FUOpioid analgesic use at FU*N* = 5308no (%)yes (%)*p*no(%)yes (%)*p*no (%)yes(%)*p*Physical assault by family member (ref. no)4.07.2.0474.07.5.0433.96.5.024Sexual assault by family member (ref. no)1.15.9\< .0011.16.0\< .0011.13.1.001Physical assault by a stranger (ref. no)9.713.2.1529.423.3\< .0019.218.0\< .001Sexual assault by a stranger (ref. no)0.94.6\< .0010.95.3\< .0010.83.1\< .001Number of potentially traumatic events (ref. none)  \< .001  \< .001  \< .001one or two31.636.2 31.732.3 31.338.7 three or more12.524.3 12.429.3 12.322.3 Problems with family within past year (ref. no)  \< .001  \< .001  \< .001once or twice16.421.1 16.229.3 16.221.1 three times or more6.218.4 6.318.0 6.113.0 Problems with friends within past year (ref. no)  \< .001  \< .001  \< .001once or twice19.731.6 19.732.3 19.529.1 three times or more4.29.2 4.114.3 4.17.7 Unsatisfactory relationship with parents (ref. satisfactory)13.226.3\< .00113.324.8\< .00113.417.3.044Lack of parental support (ref. adequate support)8.716.4.0018.716.5.0028.810.2.388Lack of parental monitoring (ref. adequate monitoring)18.123.7.08018.221.1.40118.219.5.555Parents having mental health problems (ref. no)10.821.7\< .00110.824.1\< .00111.113.3.191 Psychostimulant use at FUAntidepressant use at FUAny NMUPD at FU*N* = 5308no (%)yes (%)*p*no (%)yes (%)*p*no (%)yes (%)*p*Physical assault by family member (ref. no)4.07.9.0704.09.2.0354.05.2.187Sexual assault by family member (ref. no)1.15.6\< .0011.24.6.0111.12.6.003Physical assault by a stranger (ref. no)9.527.0\< .0019.527.7\< .0019.115.8\< .001Sexual assault by a stranger (ref. no)0.95.6\< .0010.99.2\< .0010.82.2.003Number of potentially traumatic events (ref. none)  \< .001  \< .001  \< .001one or two31.640.4 31.638.5 31.038.8 three or more12.630.3 12.636.9 12.219.4 Problems with family within past year (ref. no)  \< .001  \< .001  \< .001once or twice16.519.1 16.521.5 15.823.0 three times or more6.321.3 6.232.3 5.913.2 Problems with friends within past year (ref. no)  \< .001  \< .001  \< .001once or twice19.929.2 19.935.4 19.129.8 three times or more4.213.5 4.215.4 4.08.2 Unsatisfactory relationship with parents (ref. satisfactory)13.428.1\< .00113.336.9\< .00113.118.2.002Lack of parental support (ref. adequate support)8.816.9.0088.820.0.0028.711.0.082Lack of parental monitoring (ref. adequate monitoring)18.033.7\< .00118.227.7.04818.120.2.242Parents having mental health problems (ref. no)10.922.0.00110.924.6\< .00110.616.0\< .001[^2]10.1080/20008198.2018.1468706-T0003Table 3.Log-binomial regression models of all evaluated variables retained after backward elimination predicting NMUPD outcomes. Sleeping pill use at FUTranquilizer use at FUOpioid analgesics use at FU  CI 95% CI 95% CI 95%*N* = 5308RRlower limitupper limitRRlower limitupper limitRRlower limitupper limitPhysical assault by family member (ref. no)         Sexual assault by family member (ref. no)2.91\*\*1.545.49      Physical assault by a stranger (ref. no)      1.46\*\*1.101.94Sexual assault by a stranger (ref. no)   3.01\*\*1.486.10   Number of potentially traumatic events (ref. none)         one or two1.50\*1.042.141.180.781.781.57\*\*\*1.232.01three or more1.85\*\*1.202.851.81\*1.142.871.92\*\*\*1.422.59Problems with family within past year (ref. no)         once or twice1.350.902.011.79\*\*1.182.711.200.911.59three times or more2.45\*\*\*1.563.852.05\*1.223.421.70\*\*1.212.40Problems with friends within past year (ref. no)         once or twice   1.56\*1.052.331.39\*1.081.79three times or more   2.34\*\*1.374.011.380.902.11Unsatisfactory relationship with parents (ref. satisfactory)1.49\*1.002.20      Lack of parental support (ref. adequate support)         Lack of parental monitoring (ref. adequate monitoring)         Parents having mental health problems (ref. no)   1.70\*1.132.56    Psychostimulant use at FUAntidepressant use at FUAny NMUPD at FU  CI 95% CI 95% CI 95%*N* = 5308RRlower limitupper limitRRlower limitupper limitRRlower limitupper limitPhysical assault by family member (ref. no)         Sexual assault by family member (ref. no)         Physical assault by a stranger (ref. no)2.01\*\*\*1.233.27   1.31\*1.041.65Sexual assault by a stranger (ref. no)   4.64\*\*\*2.0710.42   Number of potentially traumatic events (ref. none)         one or two2.05\*\*1.233.412.42\*\*1.294.511.47\*\*\*1.221.78three or more2.93\*\*\*1.645.223.76\*\*\*1.927.351.56\*\*\*1.231.99Problems with family within past year (ref. no)         once or twice1.240.722.141.830.973.451.37\*\*1.111.70three times or more3.08\*\*\*1.825.215.66\*\*\*3.239.911.81\*\*\*1.392.37Problems with friends within past year (ref. no)         once or twice      1.45\*\*\*1.191.76three times or more      1.52\*1.102.10Unsatisfactory relationship with parents (ref. satisfactory)         Lack of parental support (ref. adequate support)         Lack of parental monitoring (ref. adequate monitoring)1.72\*1.102.68      Parents having mental health problems (ref. no)         [^3]

Among social-environmental stressors, only recent, past 12-months problems with the family (RR between 1.70 and 5.66) were consistently significantly associated with NMUPD of all classes, whereas lack of parental support was not associated with any.

Unsatisfactory relationships with parents were only significantly associated with the NMU of sleeping pills (RR = 1.49, *p* \< .05). Lack of parental monitoring was only significantly associated with use of stimulants (RR = 1.72, *p* \< .05), and having a parent who had suffered from a mental disorder was only significantly associated with the NMU of tranquilizers (RR = 1.70, *p* \< .05). Having problems with friends was significantly associated with the NMU of tranquilizers and opioid analgesics.

Finally, the NMU of any prescribed drug was significantly associated with the cumulative number of potentially traumatic events, problems with the family and with friends, and physical assault by a stranger, thus mirroring the associations with the most prevalent drug class, namely opioid analgesics.

4.. Discussion {#S0004}
==============

Our results show that NMUPD is associated with exposure to both forms of stressors, discrete, potentially traumatic events and chronic social-environmental stressors. For potentially traumatic events this could be consistently shown for the cumulative number of these events and corresponds well with findings in the literature (McCauley et al., [2010](#CIT0040)). Thus, our findings confirm previous reports that both forms of stressors, discrete traumatic events but also more subtle social-environmental stressors, are important for mental health aspects related to SU (Ames & Roitzsch, [2000](#CIT0002)).

The link between traumatic stressors and NMUPD is particularly well established for a diagnosis of PTSD and the NMU of opioid medications (Smith et al., [2016](#CIT0059)). In the present study, the most malicious forms of interpersonal violence -- physical or sexual assault -- were not only associated with opioid medication but also to various degrees with all outcomes of NMUPD. However, more significant associations were found with assaults by strangers. Against our hypothesis, there was only one significant relationship for assaults within the family, which was associated with NMU of sleeping pills. Given that many occurrences of sexual abuse by a family member occur at night or in bed, it is possible that this type of drug is more likely to be used by men who have experienced this sort of trauma, perhaps as a form of self-medicating to induce sleep or to avoid the emotions associated with bedtime traumatic reminders. Further research would be useful to further clarify this association.

Fewer significant associations for assaults by family members than by strangers might be explained by the fact that the sample only investigated young men. Indeed, it has been shown that traumatic events have different effects on subsequent SU when male and female samples are compared (Simpson & Miller, [2002](#CIT0057)). For instance, a lifetime history of sexual assault was significantly correlated with alcohol abuse in females, but not in males, whereas a lifetime history of physical assault or a comorbid diagnosis of PTSD was significantly associated with alcohol abuse in men, but not in women (Danielson et al., [2009](#CIT0017)). In female samples, it was shown that a history of PTSD and of a drug-alcohol facilitated rape highly predicted NMUPD (McCauley et al., [2009](#CIT0039)), and that a history of sexual violence was specifically associated with an increased use of opioid medication and sedatives (Young, Grey, Boyd, & McCabe, [2011](#CIT0068)). There is little research for specific effects of assaults on men. However, Smith et al. ([2016](#CIT0059)) showed that a diagnosis of PTSD is more strongly associated with NMU of opioid medication in women in comparison to men. Further, when comparing male with female samples that have been sexually assaulted during childhood and youth it was shown that odds ratios for abuse of alcohol or of illicit drugs was higher in females than in males (Dube et al., [2005](#CIT0018)).

Thus, even though men seem to react differently to interpersonal violence than women, it is somehow striking that sexual assaults perpetrated within the family showed only one significant association with the tested NMUPD groups. However, it is important to remember that in bivariate analysis, sexual assault within family was associated with all NMUPD outcomes. It is possible that in multiple regressions other family-related variables (e.g. problems within family), which are related to a conflict-loaded, disruptive atmosphere within families, have shared variance with assaults, rendering the effect of assaults non-significant in multiple models. Our findings concerning the lack of association between sexual and physical assaults by family members and NMUPD in young men can only be generalized with caution as our analysis was based on relatively low numbers of occurrences resulting in low statistical power in comparison to the other investigated stressors. With regard to the finding that assaults perpetrated by strangers showed more frequently associations with NMUPD than assaults within the family it is possible that feelings of guilt and shame which contribute to higher rates of SU in men (Rahim & Patton, [2015](#CIT0052)) are more pronounced in young men when the assault takes place in a more visible social context than in discrete and hidden family settings.

Our results further showed that stress resulting from problems with friends or families contributes substantially to NMUPD. These findings are in line with studies indicating that adolescents with strong bonds to their family or school are less likely to engage in NMUPD (Cerda et al., [2014](#CIT0011); Ford, [2009](#CIT0023)). Intense conflicts with parents have been shown to be significantly correlated with the NMU of psychostimulants by adolescents (Herman-Stahl et al., [2006](#CIT0028)). As to the influence of their relationships with peers, the literature indicates that deviant behaviour by peers, including NMUPD or the use of illicit substances, contributes highly to the transgression of norms, NMUPD, and SU in adolescents (Beal, Ausiello, & Perrin, [2001](#CIT0005); Loke, Mak, & Wu, [2016](#CIT0035)). However, little is known about how conflicts with peers affect SU or NMUPD. A positive relationship between SU and having been a victim of bullying during adolescence has been reported (Radliff, Wheaton, Robinson, & Morris, [2012](#CIT0051); Young, Glover, & Havens, [2012](#CIT0069)); to date, no studies have investigated the links between social stress among adolescents or young adults and NMUPD. Our results suggest that the presence of a conflict-loaded environment between adolescents and their peers might be a risk factor for NMUPD.

Parental monitoring of an adolescent's choice of peers has been shown to be an important protective factor of SU (Van Ryzin, Fosco, & Dishion, [2012](#CIT0064)). Several studies have also established the important protective effects of parental involvement and monitoring on adolescent NMUPD (Sung et al., [2005](#CIT0061); Vaughn, Fu, Perron, & Wu, [2012](#CIT0065)). When examining the relationship between parental monitoring and support with regard to the use of alcohol and illicit substances, a recent study on the same C-SURF sample revealed a highly consistent association between a lack of parental monitoring and subsequent use of alcohol and drugs (Rougemont-Bücking, Grazioli, Daeppen, Gmel, & Studer, [2017](#CIT0055)). In this light, the present results, showing only one significant association between NMUPD and the lack of parental monitoring, are difficult to interpret. It may be that parental monitoring has other effects on NMUPD compared with SU. It has also been shown that increased parental support can be a consequence of the parents' awareness of their children's increased use of alcohol (Reimuller, Shadur, & Hussong, [2011](#CIT0053)). Therefore, parental support and monitoring can be the result of psychological suffering or self-medication with NMPDU in adolescents, thus counterbalancing the effects of lack of monitoring and support as risk factor for NMPDU. Further, there was a consistent association between all drug classes and recent problems with the family. A possible explanation is that problems in the family were already present in childhood and adolescence as indicated in bivariate associations, and that they persisted into young adulthood. Thus, recent problems with family may share variance with childhood and adolescent stressors (such as parental monitoring), rendering their association non-significant in multiple regressions.

Similar difficulties apply to the finding that the presence of a mental disorder in one's parents was not significantly associated with NMUPD outcomes, with the exception of tranquilizer use. Stressors such as parents being treated for chronic pain or having their own problems with NMUPD or SU are well established risk factors for the initiation of NMUPD in adolescents (Boyd et al., [2006](#CIT0007); Nargiso, Ballard, & Skeer, [2015](#CIT0044); Tucker et al., [2015](#CIT0063)). Thus, when assessing the influence of this family factor on NMUPD, one would have expected stronger associations. As most studies have focused on the relational or educational attitudes of parents, there is dearth in findings concerning the effects of parents' mental health problems on their children's NMUPD. These potential links deserve further research.

One limitation of this study is the lack of measurements of the severity for most of the stressors, which makes it impossible to weight the specific impact of the independent variables. There was also no information available about whether the various traumatic events had a clinically relevant outcome, such as PTSD. Thus, the available data did not allow distinguishing between stressful, potentially traumatic, and manifestly traumatic events. In addition, since the reference period for stressful events preceded the reference period of NMUPD, it is adequate to interpret results in the direction that stressful events may predispose individuals to use such substances. However, as we were not able to determine the age at which the event occurred one cannot rule out the possibility that the findings may be partially attributable to a reverse causation, i.e. early NMUPD may contribute to being exposed to stress. Finally, another limitation applies to the fact that some responses might be biased by the fear that confidentiality might not be fully guaranteed as this study's recruitment was organized at the beginning in collaboration with the military enrolment. There also might be underreporting of sexual assaults within families as this is highly intimate and shameful information which some study participants might not be willing to reveal.

In conclusion, this study showed that NMUPD by young men was greatly influenced by prior exposure to one or more potentially traumatic events. Recent problems with family or friends were other stressors highly associated with NMUPD. Interestingly, stressors describing inherent family functioning showed very few associations with NMUPD.

Acknowledgements
================

The authors wish to acknowledge Ms Celine Gachoud for her extensive efforts in the coordination of this study.

Disclosure statement {#S0005}
====================

No potential conflict of interest was reported by the authors.

[^1]: FU = follow-up assessment; NMUPD = non-medical use of prescription drugs; ref. = reference. Initiated gives *n* of those who used it first time at FU1, and the corresponding % is the percentage of all using it at FU1, who initiated it at FU1.

[^2]: The upper part shows potentially traumatic events, the lower part stressors related to the social environment. FU = follow-up assessment; NMUPD = non-medical use of prescription drugs; ref. = reference.

[^3]: The upper part shows potentially traumatic events, the lower part stressors related to the social environment. FU = follow-up assessment; NMUPD = non-medical use of prescription drugs; ref. = reference; RR = Risk Ratio; CI = Confidence Interval; \*p\<.5; \*\*p\<.01;\*\*\*p\<.001.
